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Abstract 
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all the form factors are greatly simplified and depend mainly on one leading twist distribution 
amplitude of the light meson. As a result, relations between these form factors arise naturally. At 
the considered accuracy these relations reproduce the results obtained in the literature. Moreover, 
since the explicit dependence on the leading twist distribution amplitudes is preserved, these re- 
lations may be more useful to simulate the experimental data and extract the information on the 
distribution amplitude. 

PACS numbers: 12.38.Lg,11.55.Hx,13.20.-v 



* Email: huangtao@mail.ihep.ac.cn. 

t Email: lizh@ytu.edu.cn 

■t Email: zuof@mail.ihep.ac.cn. 



1 



I. INTRODUCTION 



Light-cone QCD sum rules have played an important role in the study of heavy-to-light 
transitions. One of the main uncertainties of this approach is due to the poorly known 
ligher twist distribution amplitudes of the final meson. To eliminate this uncertainty, Refs. 

suggest to start from a correlator composed of chiral currents in studying the form 
factor f-\-{q^) of the B -kIv process. When chiral currents are used, the opposite-parity 
state contributions add to the spectral density and make it more smooth and more like the 
perturbative one. As a result, the contributions from the twist-3 distribution amplitudes, 
(ppiu) and 4>aiu), disappear from the resulting hght-cone sum rule. Moreover, it was found 
in Ref. y that all the tw,st-3 contributions, indud.ng that fton, the three-part.ele Foclc 
state, do not appear in this improved sum rule. Thus up to twist-3 accuracy the sum rule 
for the form factor f+{q^) depends only on the leading twist distribution amplitude, 4>tt{u), 
so the result should be more stable p!]. Generally, one can prove that if chiral current 
is introduced, only distribution amplitudes of the same chirality are maintained. For the 
pseudoscalar meson, this immediately leads to the vanishing of all the twist-3 terms, since 
all of them are of the opposite chirality with the leading one. As a result, this improved 
sum rule should be more suitable to determine the moments of (p^iu) from the experimental 
results for f+iq"^) [3], compared to ordinary sum rule ^. This improved sum rule was further 
employed to study the semileptonic Bg — > Klu [s^, 5 — ^ rjliy jg], and the B{Bc) Dlu [?, Q] 
decays. This method can be directly generalized to the calculation of the form factor /_ 
and the B ^ P penguin form factor fx-, leading to similar sum rules as /+. Since only the 
same distribution amplitude is involved, simple relations between them can be easily found. 

Except for the weak transitions of B{Bs) into a pseudoscalar meson, chiral currents 
were also utilized to calculate the radiative form factor Ti of the B process 0, 

llo| . where V denotes a light vector meson. In this case, at the leading twist accuracy 
four distributions will contribute. The dominant contribution comes from the leading twist 
distribution amplitude of the transversely polarized vector meson, (f)±{u), which is chiral-odd, 
while the others are all chiral-even. As a result, when suitable chiral current is introduced, we 
are left with a simplified sum rule depending only on (p±{u) at the leading twist accuracy. 
The numerical results for the form factor and the corresponding branching ratio depend 
crucially on the detail form of this distribution amplitude [Kt]. Combining with recent 
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experiment result of B{B {p,^^) + 7) 111, ^^^^ sum rule can help to determine the 
properties corresponding distribution amplitude. Generalization to the other penguin form 
factors and the semileptonic form factors for the B ^ V transitions are also straightforward. 
Since all these sum rules depend mainly on one distribution amplitude, simple relations arise 
naturally between them. 

Literally, the relations for the heavy-to-light form factors have been studied first by Stech 



12 1 and Soares 13| in the spectator quark model, and more explicitly by Charles et. al 
ij], using light cone sum rules in the limit of heavy quark mass for the initial hadron 



and large energy for the final one. For the B ^ P transitions, our results coincide with 
the relations obtained in Ref. 1^, while in the B ^ V case our relations are nearly the 
same as the leading power part of them. This is because in the later case only the leading 
twist contributions have been considered in our approach. Meanwhile, in our results the full 
dependence on the distribution amplitudes has been maintained. Thus the relations in our 
approach seems to be more general. 

This paper is organized as follows. In the next section we review the approach of using 
chiral currents in the light-cone QCD sum rules, ad extend our previous results for B Plu 
and B V'-f processes to all the heavy-to-light form factors. A comparison of the relations 
between these form factors with other approaches is given in Sec. III. The last section is 
reserved for conclusion and discussion. 



II. THE LIGHT-CONE QCD SUM RULES WITH CHIRAL CURRENTS 
A. The B P transition form factors 

Chiral current was first introduced into light-cone sum rule in Ref. ll], in which the 
form factor f+{q^) for B —>■ irlu at zero momentum was calculated. The chiral current was 
also applied to the calculation of the B-meson decay constant Jb in ordinary QCD sum 
rule, leading to a suppression of power corrections. A more explicit calculation of f+{q^) for 



B — > tt/z/ up to twist-4 terms in this approach, was given in Ref. [2|. Let us first review 
their strategy. 

The form factors f+{q^) and f-{q^) for the semileptonic B —>■ Plu transition are usually 
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defined as: 

{P{p)\u^,b\B{p + q)) = 2U{q')p, + {U{q') + f^{q'))q, (1) 
To obtain the relevant sum rules, one starts from the following correlation function: 

FM<l) = * / ^'a:e^'" < Pip) I T{qix)-f^b{x),m^l5um I > 



= (p + qf)p^ + F{p\ (p + qf)q,. (2) 

The hadronic representation of this correlation function can be obtained by inserting a 
complete set of states including the _B-meson ground state, higher resonances and non- 
resonant states with B-meson quantum numbers: 

< P I q2lyh I -B >< -B I fe^sgi I > 



F^,{p, q) 



m| — {p + qY 
< P I 57^6 I h >< h I 6^75^ I > 



ml~{p + qY 

= F{q\ (p + qf)p, + F{q\ (p + qf)q, . (3) 

Replacing the infinite sum by a general dispersion relation in the momentum squared {p+qY 
of the 5-meson, one obtains: 

2 . , ^2^ P pjq^ s)ds 

where possible subtractions are neglected and the spectral density is given by 

p(g^ .) = Sis - m|)2/+(g^)^ + p\q^ s) . (5) 

rUb 

p^ijp'js) denotes the spectral density of higher resonances and of the continuum of states 
and can be replaced by 

p\q\ s) = -ImFQCD{q\ s)Q{s - s^) (6) 

TT 

invoking quark-hadron duality. Here sq is the threshold parameter, and ImFQcoip^ , s) is 
obtained from the imaginary part of the correlation function ([2]) calculated in QCD. This 
can be achieved by expanding the T- product of the current in ([2]) in the region of large 
space-like momenta {p + qY ^ 0. The leading contribution arises from the contraction of the 
b-quark operators to the free 6-quark propagator < | 66 | > and involves the following 
distribution amplitudes: 

< P{P) I q2{xh^lM0) I >= -tpjp f due'^^PM^) (7) 

Jo 
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< P{p) I g2(x)z75gi(0) I >= Jf!!^ f due'^P-^p{u) (8) 

mi + m2 Jq 

< P{p) I M(x)or^^75M(0) I >= i{p^X^ - PuX^,) „/^"^^ , / rfwC^^^'^f/?^ (m) . (9) 

6(mi + m2) Jo 

where mi (7/12) is the current quark mass of qi{q2)- For the invariant amphtude F the QCD 
representation reads: 



'QCDip\{p + qY) = -fprrib I du——^^ ^ ^^^^ 



1 

du 



(g + upY — Tn-l rrii + 1712 



{q + upy — ml Q{{q + upy — ml) \ {q + upY — m 



(10) 



Equating the Borel transformation of Eq. (jll) and ( fTOl) we get the sum rule for the form 
factor 

f ( 2^ _ fp^b du ml ml - - umj,) ^ 

where /xp = mp/ (mi + m2) and Ap is the solution to the equation uSq — ml — uumi = 
for u G [0, 1]. 

In the above sum rule, the distribution amplitude ip{u) is of twist-2, ipp{u) and iPa{u) are 
of twist-3. There is also a twist-3 term from the following three-particle operator: 

< P{p) I u{x)gG^^{z)apx-f5u{0) | > = if3p[Pf,iPp9\u - P\9p,y) 

where Gfj,u{z) = (A'^/2)G^^(2;), Vai = daida2da3S{ai + 0:2 + as — 1), A"^ and being 
the usual color matrices and the gluon field tensor. This term comes from the b-quark 
propagator including the interaction with gluons in first order: 

< I T{b{x)b{0)} I >G = < I T{6(x)6(0)} | > -tg^ j ^e"^'" 

^ (^2^'^2)2 ^M^("^)^'''^ + fc2 ^^ - /iG"^'^(Mx)7, (13) 
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Substituting this propagator into the original correlation function and repeating the above 



process, we get the corresponding corrections to the form factor f+{q^) [15 1 



(ai + ua'i)M^ («! + uaz)M]^ (ai + ua^Y 

(14) 

Eq. (fTT!) and (fT4|) give the complete sum rule for f+{q^) at the accuracy of twist-3. How- 
ever, the twist-3 distribution amplitudes are poorly known at present, which introduce large 
uncertainties. To eliminate the twist-3 contributions, we can start from the following cor- 
relation function with the i?-meson interpolating field hi'^^q replaced by the chiral current 

U{l+'^^)q 

n^(p,g) =1 j d^xe^'?^(P(p)|TMa;)7M(l + 75)&(^)J(0)z(l + 75)gi(0)}|0) 

= n(g2, (p + qf)p, + n(g2, {p + qf)q, . (15) 

Now the scalar resonances corresponding to operator 6g, which is of opposite parity to the 
5-meson, also add to the spectral density. As a reflection of this fact, the QCD represen- 
tation of this correlation function contains only one single distribution amplitude, at the 
accuracy of twist-3. In other words, all the twist-3 contributions for this correlator disap- 
pear automatically. More generally, one can prove that if chiral current is introduced in the 
correlator, only the distribution amplitudes of the same chirality remain in the final sum 
rule. In the pseudoscalar case, one can see that all the twist-3 distributions are of opposite 
chirality with the leading twist one, thus disappear automatically. So up to twist-3 accuracy, 
we obtain the sum rule depending on '^{u) only: 



fpml du |.m^ ml — u{q^ 



um 



The sum rule for f-{q^) can be obtained in the same way. Actually, the QCD calculation 
of the corresponding correlation function n(g^, {p + qY) vanished at the twist-3 accuracy, 
leading to the following relation 

f-{q') = -U{q')- (17) 
This method can be directly generalized to the calculation of the penguin form factor 
fri.'f')) which is defined as: 

{P{P) IqcT^uQ^'il + 75)&| Bip + q))= ^JI^p- [(2p + q)^q^ - g^(m| - m|)] , (18) 



Starting from the standard correlation function 

U,{p,q) = z [ d^xe^P^(P(p)|T{g2(x)za^.g^(l + 75)&(a;)&(0)z75gi(0)}|0) , (19) 



the corresponding sum rule has been derived in Ref. 16|: 



(20) 

where the twist-4 terms has been omitted. As in the semileptonic case, we simply replace 
the interpolating field bi'j^qi by the left handed current b{0)i{l — 75)5'(0). Thus we start 
from the following correlation function: 

^,{p,q)=^ I d^xe'P^P{p)\T{Ux)tcr,.q''il + lM^)biOm-lMm^) ■ (21) 

Repeating the procedure as in the previous case, the sum rule can be obtained immediately: 

mh{mB + rap)fp du — u{q^ — um^p) - 



Comparing with the sum rule for /+, the following relation can be easily found: 

fAq = /+ g (23) 

rrib 

These relations between f and /t have been confirmed by the numerical results in the 
light-cone QCD sum rules [Tfl]. However, to make these relations manifest in the ordinary 
light-cone sum rules, one needs to take certain limits, as we will see in the next section. 



B. The B —>V transition form factors 



In this subsection we will attempt to generalize the idea of chiral current to the B 
transitions, where V denotes a light vector meson. At leading-twist accuracy, one will 
encounter the following distributions: [18i] : 

{Q\lp^{z)^,iP^{-z)\V{P,X)) = fvmv p,- 



eW ■ z 
p ■ z 



(24) 



7 



2 V rnv 



f due'^^'g'^l\u). (25) 
{Q\4i^{z)a,,i„{-z)\V{P,\)) = ^/^(e^V - e^p^) [ due'^^'^M^). (26) 



JO 

2 

where ^ = 2u — l,p^ = — ^z^^. The function 4>\\{u) and 4>±{u) give the leading twist 
distributions in the fraction of total momentum carried by the quark in transversely and 
longitudinal polarized mesons, respectively. The functions g^^^ , g^f^ are always identified to 
be twist-3 from power counting, but in fact they contain contributions of both operators of 
twist-2 and twist-3 [1.9]. Notice that (j)±{u) is chiral-odd, while the other three are all chiral- 
even. Therefore, by suitably choosing the chiral current one may also obtain simplified 
sum rules at the leading-twist accuracy. Let's demonstrate this procedure by reviewing 
the calculation of the penguin form factor first. The relevant form factors are defined as 
following: 

{V{p,\)\ija,,q''{l + ^,)h\B{pB)) = 2e^,,.eW»'^2ri(g2) 

+ T,iq') {eW(m| - ml) - (e^ V) (Pb + p),} 
+ niq')ie^%B) |g, - ^2^1 (PB + P), 



where 



(27) 



Ti(0) = T2(0). (28) 



The decay width for the B V^y process is mainly determined by T'i(O), so we can just 
focus on Ti(g^) only: 

{V{p, A)|^a^,g^75&|5(pB)) = ^e^.p.e^^^^'^ 2Ti{q^). (29) 

To derive the light-cone sum rule for Ti(g^), usually one choose the following correlation 
function based on Eq. (1611) : 



T^{p,q) = ^ J d'^xe^'^^ <VipAm,ix)a,,y,q%ix),m^l6MQ)\0> 

= ^eM^p.eW>^p'^T((p + g)2) (30) 
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A standard procedure leads to the following sum rule 



rrib + rriq 



du— exp 
u 



u m 



Ml 



+ umvfv9±\u,i2) + 



u 



+ m 



V 



So 



u 



u my + uM^ 



(31) 



Now we try to simplify the sum rule by introducing suitable chiral current 9|. First, notice 
that Eq. (!27|) can be simplified when = 0: 



,(A) 



(32) 



Starting from this definition, one can construct the following correlator by choosing the 
right-handed current 62(1 + 75)51 for the B meson: 



Fi,{p,q) = I / ciW^" < l^(p, A)|TV;2(x)(T^.(l +75)g'^K^),K0)2(l + 75)^1(0)10 > 

[22e^,,/3e(^)'^gV + 2p ■ qe'^^^ - 2q ■ e^^^p^] F [{p + q^] + ... (33) 



Then the following simplified sum rule can be obtained 
Ti(0) 



AO 



U 



uMl 



(34) 



where is the solution to the equation usq — ml — uumy = for u G [0, 1]. So at the 
leading-twist accuracy we obtained a sum rule depending on the distribution 0^ only, similar 
to the B P case. As a result, the final numerical results for Ti(0) and the branching ratio 
depend crucially on 0±j9|. This fact can be utilized to determine the properties of (j)± from 
the experimental results of the corresponding decay process. 

The sum rule for the form factor Ti for finite value of can be obtained from Eq. ([31 
by trivial modifications. The result is given as follows: 



Ti(g^ 



fv^b ^ml/Ml 

du 



ml — u(a^ — um^A 



where 



m 



2 ^2 
V 



(36) 



is the solution to us^ — ml — uumy + uq^ = for m G [0, 1]. Generahzation to the sum 
rules for other two form factors T2 and T3 is also straightforward. First one can show that 
the omitted terms of Eq. ( 133|) are identically zero at the considered accuracy. Further 
decomposing Eq. fl33l) in the following form: 



F^iP.q) = I y rf'xe^'?"<np,A)|TV^2(a;)a^,(l + 75)g"6(a^),fc(0)2(l + 75)V^i(0)|0> 
= [2^e,.«^e(^)^gV] F [{p + qf] 

+ [e(^) (m| - ml) - (c^Pb) {pb + p),] {l - F [{p + qf] 



m o — m 



B ""v 



+ 



m — mt 



one immediately reads out the relations: 



F [{p + qf] 



(37) 



T2(g^ 



T3(g^) = Uq' 



(38) 



Now we consider the semileptonic decay B —* Vlv. Generalization of the chiral current 
method to this kind of process has been attempted in Ref. 2l|, where the interpolating 
field for the heavy meson was chosen to be the left-handed chiral current. The resulting 
sum rules contain the chiral-even terms of <p\\-,g\_ and g^, but the dominant chiral-odd one, 
(f)±, is eliminated. From the above calculation for the penguin form factors, it can be found 
that in order to maintain the dominant contribution one should choose the right-handed 
6(0)i(l + 75)5(0) instead. Let us specify this procedure more exphcitly. 

The form factors for the B —>■ Vlv process can be defined as: 

lA+iq') 



iy{pA)\{v-A),\B) 

iA^{q^ 



{ms + mv)Ai{q )e|; 



(A) 



rriB + nip 



e^^^PB){pB +p)^ 



+ 



e^^^PB){pB -p)fi + 



2V{q^ 



(39) 



ms + mv' ■ mB + my^ 

where {V — A)^ = ^/'(z)7^(l — 75)6 is the corresponding weak current, A is the polarization 
vector of the vector meson, and q = Pb — p is the momentum transfer to the leptons. 
Replacing the B by the ordinary interpolating field = bi'j^ipi, one can consider the 
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following correlator: 



(40) 



where the term corresponding to the form factor A„ is omitted for simplicity. Re pea ting 
the procedure described in the previous section, one obtain the following sum rules |22| : 



fBiruB + mv)m% 



exp 



Ml 



— exp - "^6 - Mm^,) 



(41) 



, 2n ^bifriB + my) \ m-^-mt 
A+{q ) = ^— ^ exp 



exp , , ,9 



u 



(g^ — — wmy) 



^ /y (/^)0±(m)B[c(m, s^)] + /ymfemy<l>||(M) 



e[c{u,s^)] + 6[c{u,s^)] 



V{q^) - ^bimB + mv) _ j utB 



exp 



mo - mf 



Ml 



^ du 



u ^""^ 1 uMl 



u 



(g^ — ml — urriy) 



B 



fv(p±{u)Q[c{u, Sq)] + i fvmbmvg^^\u) 



uMl 



(42) 



(43) 



where the definition 



$,,(«, /i) 



u I av u av 



(44) 



has been used, and c(m, Sq) = usq — ml + q^u — uumy. 

Now we replace the j]j = hi^^il) in Eq. (HO!) by the right-handed current = 6i(l+75)'?/'i, 
and the corresponding correlator becomes: 



n^(p,g) = -I j rf^xe^«^<r(p,A)|T{V'2(x)7;.(l-75)Ka;),^i(0)(l + 75)^i(0)}|0> 

= r^eW - r+(eWg)(2p + q)q^ - r-(eWg)g^ + ^r^e^^^^e^^gV- (45) 
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A direct calculation leads to the following simplified sum rules: 



X 



I'BmB 
du 



exp 



jBrriB 
• 1 



X 



du 
— exp 

u 



A^q').. 



9 9 9 9 

mi — q + u my 
umsimB + mv) 



ml — u{q^ — umy) 
uMl 



[mB + mvj 
rriB 



(46) 
(47) 

(48) 

(49) 
(50) 



where 



(51) 



is the solution to uSq —ml—uumy+uq'^ = for n G [0, 1]. Just as the improved sum rules for 
the penguin form factors, these sum rules contain only the transverse distribution amplitude 
0_l(m), the chiral-even terms involving 0||(m), and gl^ are completely eliminated. 

In Ref. 0] and Ref. {2^ We have attempted to apply these sum rules in the B Dlu 
process and the semileptonic decays of the 5c-meson. The results for some channels, such 
as the B —>■ Dlu and Be —>■ D{D*)lv, B^. J / %l){ri^lv , are roughly consistent with other 
approaches. However, the best test background for these sum rules should be the heavy-to- 
light transitions, so in the following section we will compare our results with those derived 
in other approaches, such as those in Ref. {l3] and Ref. jl^ . 



III. COMPARISON WITH OTHER APPROACHES 

By using a constituent quark model approach and assuming simple properties of the 
spectator quark, the semileptonic heavy-to-light form factors are shown to be related by a 
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single universal function [12]. In our definitions, these relations read: 



—R{q^, nip 
2Ef 



V{q^,mF) 



niB + mp 

rriB + mp — 



niB mp + Ep 



R{q\mp) 



niB nip + Ep 



ms + mp 
rriB 



R{q^,nip). 



(52) 



where Ep = ir~{'^\ + "^f ~ Q^) is the energy of the final state and mp denotes the mass. 



Furthennore, by en,ploy.ng the I.gu.Wi.e rfat.on. 

radiative form factors one can obtain II 



T^{q^) = R{q\mp) 



24l | between the semileptonic and the 



(53) 



25|. 



These relations were further studied in Ref. uM and 

Later, a more rigorous study of the form factor relations was done in Ref. [l^. Based 
on a light-cone sum rule calculation in the limit of heavy mass for the initial hadron and 
large energy for the final one, all the form factors are shown to depend on three independent 
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functions. Again we write the relations in our present definition, which are as follows: 



Uiq 
f- 



A4q' 

AAq' 

V{q' 
Uq' 
Uq' 



T3{q' 



CimB,Ep) , 
-CimB,Ep) , 



2E. 



Mb + mv 
my 



V 



1 + 



1 + 



niB 
mv 



my 



rriB 



C±{mB,Ev) - —C//imB,Ev] 

Ey 



C^{mB,Ev) - ^C//{mB,Ev) 



l + ^]UmB,Eyj 
niB, 



C±{mB,E 



V 



m\ — my 



C±{mB,Ei 



my 



C±imB,Ey) , 
(l- 5) 



The three universal form factors C(^) E), (//{M, E) and C±(^? E) are given by 

aM,E) 



CAM,E) 
C±iM,E) 



1 


1 


fB 


2^2 


1 


1 


fs 


2^2 


1 


1 


fB 


2^2 



-/p</)'(l)J2(u;o,/io) + 0p(l)/i(u;o,/io) 



mg^ + mg^ 



-/y0//(l)/2(u;o,Aio) + /ymy/iy(l)/i(cJo,/io) 

-/y 01(1)^2 (c^o,/^o) + /ymy5(J'^(l)/i(a;o,/io) 



with the functions Ij{uJo,fio) defined by: 



duo uo^ exp 

Here the parameters A, and ujq are related to the ordinary parameters: 

A 



Ml 



mB - mi, 
mbjJo 



(54) 
(55) 
(56) 

(57) 

(58) 

(59) 

(60) 
(61) 
(62) 

(63) 



(64) 
(65) 
(66) 



(67) 



(68) 



These relations are confirmed in the Soft-Collinear Effective Theory 26j. The above relations 
(!5^ - (l63|l are quite similar to those (Eq. (I52l) and Eq. (I53l) ) obtained by Stech. Actually, if 
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one impose C = C± = C//^ these two set of relation almost coincide except some ambiguity in 
the sub-leading terms ~ m'p/niB or ra'p/Ep 1^. Although from the expressions flMl) - fl66|) 
one can not find general reasons for this relation to hold, the numerical results for these three 
form factors may support it, because the decay constant and the leading twist distribution 
amplitudes of the pseudoscalar, the longitudinally and the transversely polarized vector 
meson are not quite different. This explains in some sense the consistence of the relations 
obtained by Stech with the lattice data [27]. 

Now compare our results with those given in Eqs. (l5^ - (l63l) . For the B P transitions 
form factors the relations from the two approaches are exactly the same. As have been 
mentioned in previous section, these relations were also confirmed by the numerical results 
in the light-cone sum rule calculation \v}\. For the B V transitions, our leading- twist 
results are also very similar as the leading power part of Eqs. fl57j) - fl63l) . The only difference 
is in the extra factor 2Ey/{mB + fny) for Ai. In our result this factor is w-dependent 
and inside the integral over u ( l46l) . However, when Ey is taken to be very large. Ay — >■ 
1 this factor "^t ^ +" "^y ^ '^^v — g^^^^^ factors out. Thus at the considered accuracy, 
our approach by using the chiral currents reproduces naturally the corresponding relations 
obtained from other approaches, and at the same time preserves the full dependence on the 
leading twist distribution amplitudes. So our relations can be directly utilized to simulate the 
experimental data and extract the corresponding information on the distribution amplitudes. 



IV. CONCLUSION 



The improving approach of using chiral currents in the light-cone QCD sum rules is 
systematic reviewed and successfully generalized to all heavy-to-light weak transition. The 
resulting light-cone sum rules for all the semileptonic and penguin form factors depend 
only on one leading twist distribution amplitude, up to twist-3 accuracy for the B ^ P 
transitions and to leading-twist accuracy in the B ^ V case. The other contributions 
disappear automatically since they have the opposite chirality with the dominant one. Since 
the poorly-known twist-3 distribution amplitudes are eliminated, these sum rules should be 
more stable than the ordinary one. A systematic numerical calculation of the heavy-to-light 
form factors using these sum rules is in process. Moreover, if the form factors is known 
very well experimentally, one can also utilize these sum rules to study the properties of the 
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leading twist distribution amplitudes [3|. 

Since only one leading distribution amplitude is involved, simple relations for all the form 
factors arise naturally in our approach. At the considered accuracy these relations reproduce 
the results obtained by using light-cone sum rules in the limit of heavy quark mass for the 
initial hadron and large energy for the final one, and at the same time preserve the full 
dependence on the leading twist distribution amplitude. Therefore these relations may be 
more useful to simulate the experimental data and extract the information of the leading 
twist distribution amplitudes. 
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